CLAIMS 

What is claimed is: 

1 . A Zolpidem hemitartrate hydrate. 

2. A Zolpidem hemitartrate monohydrate. 

3. A Zolpidem hemitartrate dihydrate. 

4. A Zolpidem hemitartrate trihydrate. 

5. A Zolpidem hemitartrate tetrahydrate. 

6. A Zolpidem hemitartrate solvate. 

7. The Zolpidem hemitartrate solvate of claim 6,^lected from the group consisting of 
Zolpidem hemitartrate isopropanol, zolpickm hemitartrate butanol, Zolpidem 
hemitartrate ethylacetate and zolpideij^emi tartrate acetone. 

8. Zolpidem hemitartrate anhydrous^ 

9. Zolpidem hemitartrate with not more than 1% water content. 

10. An anhydrous Zolpidem hemitartrate Form C. 

1 1 . The Zolpidem hemitanrate of claim 1 0, with water content of not more than 1%. 

12. Zolpidem hemitartrate Form C, characterized by an X-ray powder diffraction pattem 
having peaks at about 7.3, 9.5, 17.8 and 23,8 ± 0.2 degrees two-theta. 

13. The zolpickm hemitartrate of claim 12, further characterized by an X-ray powder 
diffraction pattem having peaks at about 10.7, 12.4, 13.0, 13.8, 14.6, 16.2, 18.9, 19.5, 
20.3( 21.3, 23.5, 25.0, and 27.0 ± 0.2 degrees two-theta. 

le Zolpidem hemitartrate of claim 12, having particles up to about 200 microns in 
size, as measured by laser diffraction. 

The Zolpidem hemitartrate of claim 12, having particles up to about 50 microns in size 
as measured by laser diffraction. 
16. A pharmaceutical composition comprising a therapeutically effective amount of the 
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Zolpidem hemitartrate of claim 12, and a phamiaceutically acceptable carrier. 

17. A method for treating a patient suffering from insomnia by administering a^ 
therapeutically effective amount of the Zolpidem hemitartrate Form C. 

1 8. Zolpidem hemitartrate Form D monohydrate. ^ 

19. Zolpidem hemitartrate Form D, characterized by a water content of about 2.3 % to 
about 2.7 % by weight. 

20. Zolpidem hemitartrate Form D hemiethanolate. 

21. Zolpidem hemitartrate Form D, characterized by an^-ray powder diffraction pattern 
having peaks at about 7.1, 9.5, 14.1, 19.6 and 2^5 ±0.2 degrees two-theta. 

22. The Zolpidem hemitartrate of claim 21, furtjier characterized by an X-ray powder 
diffraction pattern having peaks at abGrt^.4, 10.2, 12.2, 12.9, 13.2, 15.9, 16,3, 17.7, 
18.8, 21.0, 21.7, 23.0, 23.6, 25.9, 2ejt%QX), and 30.6 ± 0.2 degrees two-theta. 

23. The Zolpidem hemitartrate of claim 2 1 , having particles up to about 200 microns in 
size, as measured by laser diffraction. 

24. The Zolpidem hemitartratQ4)f claim 21, having particles up to about 50 microns in 
size, as measured by laser diffraction. 

/ 

25. A pharmaceutical composition comprising a therapeutically effective amount of the 
Zolpidem hemitartrate of claim 21, and a pharmaceutically acceptable carrier. 

26. A method for^eating a patient suffering from insomnia by administering a 
therapeutically effective amount of Zolpidem hemitartrate Form D. 

27. Zolpidem hemitartrate Form E dihydrate. 

28. Zolpidem hemitartrate Form E trihydrate. 

29. Zolpidem hemitartrate Form E tetrahydrate. 
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30. 



31. 



32. 



33. 



34. 



35. 



Zolpidem hemitartrate Form E, characterized by a water content from about 5.0% tOy 
about 8.5% by weight. 

Zolpidem hemitartrate Form E, characterized by an X-ray powder diffractio'h pattern 
having peaks at about 5.2, 7.9, 10.4, 17.2, 18.0 and 18.8 ±0.2 degrees'two-theta. 
The Zolpidem hemitartrate of claim 3 1 , further characterized by an^-ray powder 
diffraction pattem having peaks at about 6.8, 1 1.0, 13.7, 14.2, l0.8, 16.1, 19.7, 20.1, 
22.2, 24.4, 25.2, 25.9, 28.5, 3 1 .0, 3 1 .8 and 32.5 ±0.2 degr^s two-theta. 
The Zolpidem hemitartrate of claim 3 1 , having particl9s up to about 200 microns in 
size, as measured by laser diffraction. 

The Zolpidem hemitartrate of claim 31, having/particles up to about 50 microns in 
size, as measured by laser diffraction. 

A pharmaceutical composition comprising a therapeutically effective amount of the 
Zolpidem hemitartrate of claim 3 1 afetf a pharmaceutically acceptable carrier. 

36. A method for treating a patient suffering from insomnia by administering a 
therapeutically effective amjmnt of the Zolpidem hemitartrate Form E. 

37. Zolpidem Form F metha^late. 

38. The Zolpidem hemitartrate Form F, characterized by a methanol content of about 
5.5% by weight. 

39. Zolpidem hemitartrate Form F, characterized by an X-ray powder diffraction pattem 
having peaks^at about 7.6 and 18,0 ± 0.2 degrees two-theta. 

40. The Zolpidem hemitartrate of claim 39, further characterized by an X-ray powder 
diffrac)fton pattem having peaks at about 9,0, 12.2, 12.7, 15.7, 16.7, 17.3, 19.6,21.6, 
24.^24.7, 25.7, and 26.1 ±0.2 degrees two-theta. 

41 . The Zolpidem hemitartrate of claim 39, having particles up to about 200 microns in 
size, as measured by laser diffraction. 
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The Zolpidem hemitartrate of claim 39, having particles up to about 50 microns in^ 

size, as measured by laser diffraction. 

A pharmaceutical composition comprising a therapeutically effective amount of the 

Zolpidem hemitartrate of claim 39, and a pharmaceutically acceptable c£mer. 

A method for treating a patient suffering from insomnia by administering a 

therapeutically effective amoimt of the Zolpidem hemitartrate Form F. 

Zolpidem hemitartrate Form G solvate. / 

Zolpidem hemitartrate Form G, characterized by an X-rawowder diffraction pattern 

having peaks at about 6.8 ±0.2 degrees two-theta. / 

The Zolpidem hemitartrate of claim 46, further characterized by an X-ray powder 
diffraction pattem having peaks at about 8.3, 8^, 9.5, 12.2, 13.3, 15.0, 15.7, 17.5, 
18.7, 19.5, 20.2, 21.4, 24.7, and 26.2 ±CQ2/± 0.2 degrees two-theta. 
The Zolpidem hemitartrate of claim 4py having particles up to about 200 microns in 
size, as measured by laser diffraction. 

The Zolpidem hemitartrate of claim 46, having particles up to about 50 microns in 
size, as measured by laser diffraction. 

A pharmaceutical composition comprising a therapeutically effective amount of the 
Zolpidem hemitartnfte claim 46, and a pharmaceutically acceptable carrier, 
A method for treating a patient suffering from insomnia by administering a 
therapeutically effective amount of the Zolpidem hemitartrate Form G. 
Zolpidem Wemitartrate Form H, characterized by an X-ray powder diffraction pattem 
having j(eaks at about 7.7, 17.4, 18.0 and 24.3 ±0.2 degrees two-theta. 
The Zolpidem hemitartrate of claim 52, further characterized by an X-ray powder 
diffraction pattem having peaks at about 6.7, 7.7, 9.0, 9.5, 12.2, 13.2, 13.9, 15.7, 16.8, 
/ 19.6, 21.7, 24.7, 25.7, and 26.2 ±0.2 degrees two-theta. 
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54. The Zolpidem hemitartrate of claim 52, having particles up to about 200 microns ij; 
size, as measured by laser diffraction. 

55. The Zolpidem hemitartrate of claim 52, having particles up to about 50^niicrons in 
size, as measured by laser diffraction. 

56. A pharmaceutical composition comprising a therapeutically effective amount of the 
Zolpidem hemitartrate of claim 52, and a pharmaceutically ac^ceptable carrier. 

57. A method for treating a patient suffering from insomnia m administering a 
therapeutically effective amount of the Zolpidem herryiartrate Form H. 

58. Zolpidem hemitartrate form L dihydrate. 

59. Zolpidem hemitartrate Form L, characterized hj^ a water content of about 4.3% by 
weight. 

60. Zolpidem hemitartrate Form L, characterized by an X-ray powder diffraction pattern 
having peaks at about 6.8, 9.7, \l.?lp^.6 and 21.1 ±0.2 degrees two-theta. 

61 . The Zolpidem hemitartrate of clainj 60, further characterized by an X-ray powder 
diffraction pattern having pe^s at about 7.5, 10.6, 13.2, 13.9, 16.4, 17.7,21.6, 23.2, 
23.6, 26.3, 27.1 and 29.7^ ± 0.2 degrees two-theta. 

62. The Zolpidem hemitmtrate of claim 60, having particles up to about 200 microns in 
size, as measurecr by laser diffraction. 

63. The zolpideni hemitartrate of claim 60, having particles up to about 50 microns in 
size, as measured by leiser diffraction. 

64. A phannaceutical composition comprising a therapeutically effective amount of the 
Zolpidem hemitartrate of claim 60, and a pharmaceutically acceptable carrier. 
A method for treating a patient suffering from insomnia by administering a 
therapeutically effective amount of the Zolpidem hemitartrate Form L. 

66. A method for synthesizing Zolpidem hemitartrate, comprising the steps of: 
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(a) forming a zolpidic acid halide from the zolpidic acid; 



(b) reacting Zolpidem acid halide, with dimethyl amine, to form Zolpidem 



base; 



5 67. 



68. 



i|lO 69. 

sis; 

70. 

Irii 



6 15 



72. 



73. 



20 



74. 



75. 



25 76. 



(c) forming Zolpidem hemitartrate salt from the Zolpidem bas^. 
The method of claim 66, wherein the step of forming a zolpidic acid halide further 
comprises using DMF as a co-solvent for the reaction to facilitate the contact of 
thionylchloride and zolpidic acid. / 

The method of claim 66, further comprising using toluene as a crystallization solvent 
to purifies effectively Zolpidem. / 

The method of claim 66, further comprising using DMF as co-solvent to improve the 
purification effect of Zolpidem. a / 

The method of claim 66, further compifcfeng using toluene as a transport medium for 
the effective removal of the excess ofihionylchloride from the reaction mass. 
The method of claim 66, wherein/xhe step of forming a zolpidic acid halide further 
comprises, using toluene as a/eaction medium in which the acid chloride precipitates 
avoiding the undesired adaitional chlorination reaction of zolpidic acid. 
The method of claim 66, wherein the step of forming a zolpidic acid halide further 
comprises, using toluene as a. crystallization solvent for Zolpidem and acid chloride. 
The method of claim 66, wherein the step of forming a zolpidic acid halide further 
comprises, usmg toluene as a reaction medium for "one pot" reaction from zolpidic 
acid to Zolpidem. 

The memod of claim 66, wherein the hahde is chloride. 

The method of claim 74, wherein the step of forming the acid chloride is performed 
using thionyl chloride. 

The method of claim 74, wherein the step of forming the acid halide is performed 
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using toluene as a solvent. 
77. The of method of claim 66, further comprising the step of forming a crystal form^6f 
Zolpidem hemitartrate. / 



78. The method of claim 66, further comprising the step of crystallizing th/zolpidi 



/ 



em 



hemitartrate Form A from the solution. 



79. The method of claim 66, further comprising the step of heating^lpidem hemitartrate 
to a temperature from about 70**C to about 150°C to form zojpidem hemitartrate Form 
C. 

80. The process of claim 79, wherein the Zolpidem hemitartrate is a form selected from 
the group of Zolpidem hemitartrate polymorphs j2;onsisting of Forms A, D, E, F, and 
G, H, L. 

8 1 . The of method of claim 66, further co^^g/ising the step of exposing Zolpidem 
hemitartrate to vapors of ethanol to |!^nh Zolpidem hemitartrate Form D. 

82. The process of claim 81, wherein^ the Zolpidem hemitartrate is a crystal form of 
Zolpidem hemitartrate, select^ from the group of crystal forms of Zolpidem 
hemitartrate consisting qf^Form A and Form C. 

83. The of method of claifn 66, further comprising the step of exposing Zolpidem 
hemitartrate to water vapor at a relative humidity of about 100% to form Zolpidem 
hemitartrate Form E. 

84. The method>of claim 83, wherein the Zolpidem hemitartrate is a crystal form of 
zolpidem>nemitartrate selected from the group of crystal forms of Zolpidem 
hemitartrate consisting of Form A, Form C and Form D. 

85. Th^ method of claim 66, further comprising the step of exposing Zolpidem 
hemitartrate to vapors of methanol to form Zolpidem hemitartrate Form F. 

86. The method of claim 85, wherein the Zolpidem hemitartrate is a crystal form of 
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Zolpidem hemitartrate selected from the group of a crystal forms of Zolpidem 



/ 



hemitartrate consisting of Form A and Form C. 



The method of claim 66, further comprising the step of exposing Zolpidem 



/ 



hemitartrate Form A to vapors of ethyl acetate to form Zolpidem hemitartrate Form G. 
The method of claim 66, further comprising the step of slurrying zojpidem 
hemitartrate Form A in ethanol to form Zolpidem hemitartrate Form H. 
The method of claim 66, further comprising: / 

(a) dissolving Zolpidem hemitartrate in a solvent rnixture of methanol and 
water; / 

(b) precipitating Zolpidem hemitartrate^om the solvent mixture; and, 

(c) isolating Zolpidem hemitartrate, / 
to form Zolpidem hemitartrate Form L.^^/ 



A process for preparing Zolpidem hemitartrate Form C, comprising the steps of 

exposing Zolpidem hemitartrate Form A to vapors of isopropyl alcohol. 

A process for preparing zolpi^m hemitartrate Form C, comprising the step of heating 

Zolpidem hemitartrate to aaemperature from about 70°C to about 150**C for a 

sufficient time to convert Zolpidem hemitartrate to Form C . 

A process for prepanng Zolpidem hemitartrate Form D, comprising the step of 

exposing Zolpidem hemitartrate Form A to water vapor at a relative humidity from 

about 60% tQ/4bout 100%. 

A process ior preparing Zolpidem hemitartrate Form D, comprising the step of 

exposirig Form C to water vapor at a relative humidity of about 100%. 

A process for preparing Zolpidem hemitartrate Form D, comprising the step of 

exposing Zolpidem hemitartrate Form A to vapors of ethanol. 

A process for preparing Zolpidem hemitartrate Form D, comprising the step of 

360555 V 6 "44- 



exposing Zolpidem hemitartrate Form C to vapors of ethanol. y 

96. A process for preparing Zolpidem hemitartrate Form D, comprising the step of 
forming a slurry of Zolpidem hemitartrate Form A in ethylacetate. 

97. A process for preparing Zolpidem hemitartrate Form D, comprising the'^tep of 
5 forming a slurry of Zolpidem hemitartrate Form A in acetone. 

98. A process for preparing Zolpidem hemitartrate Form D, comprising the step of 
granulating Zolpidem hemitartrate Form A in isopropanoj^/"^ 

99. A process for preparing Zolpidem hemitartrate Form^^/comprising the step of 
forming a slurry of Zolpidem hemitartrate Form A^ isopropanol. 

10 1 00. A process for preparing Zolpidem hemitartrate E<)rm D, comprising the step of 



m 



granulating Zolpidem hemitartrate Form A ip butanol. 
101. A process for preparing Zolpidem hemil^Ttrate Form E, comprising the step of 

exposing a solid form of Zolpidem henwt^rate to water vapor at a relative humidity 
ryi of about 100%. ^ 

C3i 15 1 02. A process for preparing Zolpidem hemitartrate Form E, comprising the step of 

forming a slurry of a solid ^rm of Zolpidem hemitartrate in water. 

/ 

103. A process for preparing Zolpidem hemitartrate Form E, comprising the step of 
granulating a solid fonn of Zolpidem hemitartrate in water. 

1 04. A process for prepa^ng Zolpidem hemitartrate Form F, comprising the step of 
20 exposing a solid iorm of Zolpidem hemitartrate to vapors of methanol. 

105. A process for^preparing Zolpidem hemitartrate Form G, comprising the step of 
exposing Zolpidem hemitartrate Form A to vapors of ethyl acetate. 

106. A proems for preparing Zolpidem hemitartrate Form G, comprising the step of 
forming a slurry of Zolpidem hemitartrate Form C in ethanol. 

25 1 07. A process for preparing Zolpidem hemitartrate Form G, comprising the step of 
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forming a slurry of Zolpidem hemitartrate Form C in methanol. 

108. A process for preparing Zolpidem hemitartrate Form G, comprising the step of / 
granulating Zolpidem hemitartrate Form C in ethanol. 

109. A process for preparing Zolpidem hemitartrate Form G, comprising tl>6 step of 
granulating Zolpidem hemitartrate Form C in methanol. 

110. A process for preparing Zolpidem hemitartrate Form H, cgi^prising the step of 
slurrying Zolpidem hemitartrate Form A in ethanol. 

111. A process for preparing Zolpidem hemitartrate Fjmn H, comprising the step of 
slurrying Zolpidem hemitartrate Form A irymethanol. 

112. A process for preparing Zolpidem hemitartrate Form H, comprising the step of 
granulating Zolpidem hemitartrj^te Worm A in ethanol. 

113. A process for preparing zolpidsi;^ hemitartrate Form H, comprising the step of 
granulating Zolpidem hemitanrate Form A in methanol. 

114. A process for preparing Zolpidem hemitartrate Form L, comprising the step of: 

(a) dissolving ^Ipidem hemitartrate in a solvent mixture of methanol and 
water; 

(b) precif)itating Zolpidem hemitartrate from the solvent mixture; and, 

(c) isolating Zolpidem hemitartrate. 

115. The procjess of claim 1 14, wherein the solvent mixture of methanol and water is at a 
ratio 91 about 1 3 parts methanol to about 1 part water. 

116. Zolpidem hemitartrate having particles up to about 200 microns in size. 

117. / Zolpidem hemitartrate having particles up to about 50 microns in size. 
A pharmaceutical composition comprising a therapeutically effective amount of 

Zolpidem hemitartrate particles up to about 200 microns in size as measured by laser 
diffraction and, a pharmaceutically acceptable carrier. 
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119. The pharmaceutical composition of claim 118, wherein the Zolpidem hemitartrate / 

particles are selected from the group consisting of Form A, Form B, Form C, Form D, 

/ 

Form E, Form F, Form G, Form H and Form L. / 

/ 

1 20. A pharmaceutical composition comprising a therapeutically effective amount of 
Zolpidem hemitartrate particles up to about 50 microns in^size as measured by laser 
diffraction and, a pharmaceutically acceptable cajrier 

121 . The pharmaceutical composition of claim l^fO/wherein the Zolpidem hemitartrate 
particles are selected from the group/cpi>^ting of Form A, Form B, Form C, Form D, 
Form E, Form F, Form G, Form PfP^dlFomi L. 

122. Micronized Zolpidem hemitm?trate'Form A having particles up to about 200 microns 
in size as measured by laser diffraction and an x-ray diffraction pattern having a peak 
at about 8.6 ±0.2 degrees two-theta. 

123. The zolpidenvliemitartrate of claim 122, further characterized by an x-ray diffraction 
pattern having peaks 6.7, 11.2, 15.4 and 17.3 ±0.2 degrees two-theta. 
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